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(57) C^fcl] 

/N(D«S73^<1 0 0>i:$^i««Ox/M(D^ 
^;bt!r* 0 fLtf/Wxr^UOxA^aLtSO 

IB3^U SOlfi3lCMOSh7>^X^TR1^ 




1a <1K»jj 



1 :^^IS«^XA 
3 : SO I ■ 

1a. 3a: 



1 

[is** i ] n&x&zm-rv} y *;*T*fc*isa;*<a: 

<a&^*P(*P) Ctsa^ias* U 

Jb\fc S& 2 x /nA<B& y ^;fc> £*tfc4UJH*0 x 

/V 

[IS#*2] S8**1 fzEt&tt^MJItt^x/N-e&o 

StlCmi J3<fcO:ie2(D^3li*:Ox/\tt^^fc (10 0) 
&tf±&mtteZ> (i oo) ^i/Nffcot, 

r*tTi>*¥3M*Ox/N 0 

B0E^lO^3»«:Ox/Ntt5:|*^««Ox/\T*fetj^ ufj 
EST 2 <D#^U*^ zn/Mi^/xV XflSritttO x/\t'fc o 

lftE^/WXffi2lS«Ox/\<D±*ffif;:l*. V-X/KU 

^>ra<7>^v*;u;*ra)A<lsa;fr<a< i ooxo^rraifc^ 

£MK*Ox/\ 0 
[t*#JH4] S&1 a>3M»<*^x/N<fc. 

isa^tt^-rw y *#T*&*fga*(a*^ffiA<ds«iic 

fl^fiSc$4xfcm2^*i*^x/\ < t^*^ 
hJJE$& i 0>4^M*O x /N(D±&ffitD-aB*<l!fJES& 2 <Z>4* 
x /\<D*ga:*te*^«0fcff fcij-f * <fc ? f^ifJEm 1 

1iJEI& 1 (D^^^x/N(Di*B5<DmIE-»^Rl^A<tt 

$ttrt^^*<*Ox/x 0 

is** s ] si#* 4 rrE«co^3P<*^ x at^o 
BiJEi&i o^^x/\co«8»fc^s^^r«jy 
BirEtfci o¥*i*Ox/\(0iWE«a*ii^»<ti!iiEm 

2 0>¥3M*O x /N(OiwIE^S^(a^ap £ (Ofe* ft 

i 8o° r-fe^¥#i*^x/\ 0 

[?S*3S 6 ] 4 tZ&1Si<D¥mi*0 x y NT** o 

ntiE^i o^<*^x/\tt3ti^«««^x/Nr^y. 

HHE1&2tD¥3»f*Ox/M*SO I BfflOx/vCfcoT. 
TfflE:£ft&l6^^x/\fcJ;tfffiESO I iffl^iAO^ 

[S«#S!7] i:^fC/<;u^«a£r^^mi ifc<fctf1&2 
(D¥*ttOx,x£f!i;U 

^a^(46<siMc-rttfcttsEir*iWEm i fc<fc^2OT 
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[Si#JS 8 ] SttfJS 7 |CE«(0¥3M*^ iMt^o 
T. 

flEmi fc^tflfc 2 <D¥*#^x (lOO) 

(TOO) ^iMt'ifeor, 
B?FEea^fiL6<StMC4 5° 3 5° -rtlTl,^ 

¥*{*^x/n 0 
[S53fc« 9 ] H** 8 fcE«<0¥3U*O x /N-Cfe o 

tPiEmi<o^s^Ox/M*^:i#m««iOx/NXfcy. 

10 ESS 2 <D3M»ttO x /NttiFv W x /N-Cfe o 

H?FE^/^-<X^««^x/\(D±*Bifc(i. V-X/KU 

^>rao^v*ju*faa<l£a;*tt< i ooxo^riRjrc^ 

5M»*Ox/\ 0 
[§S#Sii o] ta#*7fzE*(04M»t*Ox/\£2ait 

20 xvm&wz 2 *'^mm? (a) 

twJEt&l fe<t^m2(D4i*<*Ox/NOiea^tiA<SLM- 
-rtLf-«aS-e. tftEt&2<D^»tt^x/MD^ffi£fiilffi 

mi <o^#i*Ox/\o^ffifctty^-fr^xe (b> 
E^2(o^*i*Ox/\^i!fiE«a^Kii»cfciNr^»-r 

411 (c) 

IftESfc l^m2 <D**U*0 x /\<D o *>1fflE*Sa*W 

e<o?¥«Lfctt^t»w*^fT^xs (d) tzm*.* 

30 4M*#^x/\(DS£2r;i e 

1 1 ] 7 tZ&WL<D*mt*0 x /\ 

IfflESg 1 fc<fci;m2<D^*«:^x/Na)^S^(aA<5LMc 

r*t/-tt5gT*. iwiEm2a)^<*Ox/s<Dii5E^i*:e 
(b) 

m (c) ^^iix.4^«i*Ox/Na)Sj^a& 0 

2] sa*j«i fcE«<D^3ii*^x/\^5iife 

IfflESU fccfctfm2<D¥ <*^x/N^%y^-fr^RJfc 
B>IEm2(D^*«:Ox/N(Dii1S^-y-*V KiUtfflO 
h>ti*. iiaEIHJ»^ffl^XBilE3t»^±;fcgSig$tLfc^ 

50 wi&va&<DiMmz{*m&m i o^^^x/NOBUE^a 



3 

&?jGL&*mzmm-* * - £ tf^rte* pr»i<D£ifiBM&it 

[O O O 1 ] 
[O O O 2] 

H£3feCDftffi) SOI (Si I icon Oh Insulator) Ox/\ 

1*-C»3rr*«** SMART CUT&^ELTRAN&te iztfitti^ 
£>*ii> (SMART CUT^O^TtefliU* "SMART CUT:A P 
ROMISING NEW SOI MATERIAL TECHNOLOGY" M.BRUEL et a 
I., Proceedings 1995 IEEE International SOI Confere 
nce.0ct.1995,pp.178-179£* ELTRAh££fcoi^Tli«x. 
I* -HIGH-QUALITY EPITAXIAL LAYER TRANSFER (ELTRAN) 
BY BOND AND ETCH-BACK OF POROUS Si " N.Sato et a 
I.. Proceedings 1995 IEEE International SOI Confere 
nce.Oct. 1995, pp. 176-177 "Water Jet Splitting of 
Thin Porous Si for ELTRAN" K.Ohmi et al., Extended 
Abstracts of the 1999 International Conference on 
Solid StateDevices and Materia Is, Tokyo. 1999, pp. 35 
4-355£. ^*vr*t#!B) o 
[0 0 0 3] HI 7l**£3fe<OSO I Ox/\tf>— « 

^t@t'&io 4*33. COSO I 0iA400tt (1 
OO) ffijbt±*®£fc* (1 OO) Ox/\T*&*o £fc 
01 8(i. 01 7 4 J <DttKf&w-wrcfcl+*»BI£;FL 

[0004] 01 7fc£tf01 8IC^-f <fc 7lC^O)SO 

l Ox/\4 0 0l::*3iva*. fl^«*>U=i>»R***4 
^3tl*S««Ox/M <D-±^fffi(C^bK®2A<^$ 
*u &<bBUB2(D-t®lcso HB3 6WJtiTl>l> e 
so i jg3*s<fctfi£ftBte2(i. ^ffirc^b^< 

l&tfcZtLtcSO I gffl^i/N^MIIOi/M ICftfc 

«i^tt(Dt'ife4. 4*5. so i ®3 tmtmm2 1 

[0005] fit, SO I m3lzit, MOS (Metal 
Oxide Semiconductor) h7>^TR1, TR2^ 

x/M fcJ;tfso I ©3f::te^-*vr*u *ga;fr(a< 1 1 
oxD^rqWry ^ 1 a, 3 aA<0f££;h/Cl^* o £ 

fc. 0 1 7-ei*^x/\ffij*?<Dis&^{a< i o o>te&xs 

<1 1 0>$4,^t^Ltt^o 
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[OOO 6] *fc3fe(DSO I Ox/MC*5U>ri*. MOSh 

7>vx*<dv— x/Ku^>ra<D^v*;u^roia<t£a 

*&<1 1 o>£WTlc4*J;?fcE«£*t*(Da<--*S 

R2)6^(0-«t^io 4*5. MOSh7>vX^TR 
1, TR24 a rc^$*L/tffi^S|*V-X^ % E^D(*K 

[OOO 7] LAM — ^v*n.*fa£|gg,*{a< 1 OO 
10 £3E<b£-e*C£A<T?£* 0 JU*Wf::tt„ ^v*;u;frfa 

£*ga*ia<i oo>t*p-fjtzmm:-fz>^tizj; y % p 

S^(4< 1 O 0><D3E : RCD^W)S(D^ea*{4< 1 1 

*3<tt*Mi*« «a*ia<ioo><D7KD>(o»:» 
#»<oi&<D**<isa;*&< i 1 o>0-e^tj:y t/h$t> 

£>*tTl>* (#RgX«: "Effect of <100> 
20 Channel Direction for High Performance SCE Immune 
pMOSFETwith Less Than 0.15*<m Gate Length" H.Saya 
ma et al . . IEDM99,pp.657-660) „ 
[O O O 8) 

L<fc?£^*HUa] Jt, (lOO) Ox 
/\fcfcl>TMOS h^>^X^(0^^*^|a!^S^ 
(a<1 O 0>i:^fTlcK1S"r^*^ tt*<D@K/<^ — 

(* % Ox/\(D*|n|^ 4 5° g:fctei3 5° EH££i**ifc 
30 »BT*2r*<fc?l::. y 7^WJi>f-v3 

ha>7^rfij^isa^(4< i i o>a^fsa;frte< i o o> 

^ £ 3«-r * - £ A<M £ U t x„ 
[0 0 0 9] £C*>ft<. ^iA^il:4 5° |f;tt13 

C0010] i>uzi>«aw(05r>rT^>K«iifi^*T 

**ga<DOx/vCI*. ^(Dfgaffi {1 1 OJ {1 
1 1) A<§?KlffiT*fc* 0 ftfC (1 OO) Oi/n(D«^ 

ig&sj {i i o) a<5«sffi£4*o 
40 [ooi i] j r'<'(*$ia§e<Dmmzt$i\T&* Ox/mc 

fc**LTF I B (Focused Ion Beam) MWIfclHlvcx 

Tlf-CL^^AM^Trfc^o 
[00 12] (lOO) Ox/\£i*fC4 5° 

iiu5' BiE^-frr. to&mz^v 

7^<a< 1 OOXC^MOS h^>V**£ff*tfc-r* 
50 it. 01 QICTF-Tcfc^^^^., 01 9lcfclNTI*. |ga 
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A3O(0 (1 O O) ffifC MOS h^>^X* TR3A< 
[0013] C(D^iA3 0$RRU;*^ *SS*tt 

<1 i oxo^rfiiic^KiffiCL^ttip T*<t* mo 

S h 7 >V T R 3 (Df t ^^|o| ^S*tt< 1 O 

0>rc¥fTf::KtSLTt,***:*>lc. ^Y*;u*>^— h<D 
-XfatZttLXmihlZ&tltzMOS h7>^nR3(0 

[OO 1 4] ^:02Ott, Jt^yflFGHrJUCES-? h 
LtOiA3 OlC^j£Lfc«d<D«£^Lfc4,<D-e& 

<*>Bfi®«££«3rr>&c£i;:fcy. «^i^-t?;Kowf® 

COO 1 5] *x/\£4U:i4 5* 3 

[OO 1 6] fCt\ SO I ^x/XD^f^l*. T/^-f 
X^fi£«^x/sfc*SO I »ffl^x/\*:l*£4 5° tsJic 

£-t*r-c»$»5«* x /Nfctt y ttitTsarr * c «t a<% 

1 OOXOTafRlfcy *;f3 0a^tt4 (1 OO) ^x 
/N(0SO I BfflOiA3 ^£M< 1 1 OXDrfr 

rsifcy a£*rt* (i 00) ^x/\<03t^s«« 
-)i/\il:tey^tt, so I ^x/>5 0 0£3*ig-r 

i\, «-r*u** »§a^fc(*ox/M?<o^:ap^^ 
£M>^3t»3i««Ox/M <D5iraa5^oTOi/N^a 

*c£A<T*£. A>o. ^*;u73fcA<<ga#fit< 1 oo 

So 

COO 1 7] <tC5^ C<D*^ SO I fifflOx/\3 
OtC(i^S^ria< 1 O OXDlifalZS *;f3 0a^S 

it. £*«fc«Ox/\ifcteisa:*te<i 10x0^ 

COO 1 8] fCt% CCDie^ORatt. 3m»SfilO 
x /\ t -riU x /n £ T*U&?j(tLt<TtLtz*m 

h (Dft $ AW* S 2 x / n ^ 

CO O 1 9] 
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mzj&&2nt-m ^ t$&vm 2 o^rn^o x/n^* 
wess 1 * 2 q*3n*o x / wrfct, vc mi8eies7^ 

x/\A^y^$*tfc4i?Jli*^x/\T*&So 

CO 0 2 0] m*iR 2 iz&KO&mi*. f8#iK 1 IcEIK 

0>*MHt*x/vcfcoT« TftESfci fc<ttfi&2cDi*^M* 

Ox/N(i<ttrc (IOO) BBA*£*ffi<tfc* (IOO) 
^iAt'*ot, t5neeS73(4*^»R±A<StMc4 5 

10 0 35 0 r*trt>s^2»<*^x/\r*^So 

C002 1] S5##3f;:EiRcD£9Jli. W^2fcg£« 
(D^^x/Nt^ot, 1WE&1 <D#^*f*Ox/\te£ 

t#«E«*x/ve&y« S5Em2(o^#i*Ox/N(*^/< 
<D±&MtZl*^ v— x/Ku-Y>raa>^-v^;u73isi6^ 

S7a&<1 0 0><073f5fC^|T^MOS h7>vX^^ 
Co 02 2] a^«4lc8Btt<o*BBf*. t&i<D¥*H*0 
20 ^»fC^$n^m2<D^3Pi*^x/\^^«t^ TfigB 

^ x /\<D«a*&a^«piciim*r s *fc ^ rcmiE^ 1 *5 «fc 
<*Ox/N(oi*aBcoBfrc-»fcff^ft$ttTt>s^* 

Co 02 3] 5 lzE«i<D3B W** SaJ*«4fcE«c 

Ofl^i/Nffeot, fflBSi <D4U»i*Ox/\<Das 

»fc4,ea*tt^ y *£Trfc**ga?3(a:*^SBA< 

h?TE*1 <D^*i*Ox/N(DlMlC«a^(4*^ 
30 »£lftEm 2 <0^3»i*O x/N<DWE«a^a^«Ji: <D 
fe-TMEtfi 8 0° T-fcS^tt^x/x-efcSo 

CO 0 2 4] K^«6fCE«t0)*^(*. »*«4fcE« 

WtWiAt*^ WE1£2<D4^M*Ox/\|iSO 
I Sffi^iAffeot, SnE3tl#X««IOx/\fc4:^HiJ 
ESO I |ffl^iA(DH^< -%0)±&mz{* 

&mm&miiL2titz*mt*o x / ve&*. 
[0025] m*r&7 tz&no&mt*. t^\z^^m 

40 (a^stMc-r^fcttsiT'iinEmi fc<*tj:s£2co¥#{*o 

x /\*<flfi y *:b * ttfciMH*^ x / ve&ft. 
Co 02 6) H#m8lcEtf<D*9!f*. SS*«7fcE« 
^i^x/vtfcot, f*B^ fc<fctf1&2<D4M»tt 

Ox/xttttrr (100) mtfttuBttzz (100) 

^lAt'fcot, »?lE^a73(i^StMC4 5° 
3 5° -TttTL>S^i*:Ox/\T*fcSo 

CO 02 7] S**9lcE«(DaM8l*. SS#«8fcEtt 

^iistt^i/Nt'ifey, *nEf&2<B¥3M*Ox/\iiT,< 
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S^fit< 1 OOXD^ICW^MOS h^>vX*£ 
£ t;¥3P {*&saMf£dt £ tt O x / n r* & * o 

[0 0 2 8] gl#*1 0(CC«<D*^(*. K**7lCfi 

3fS<7>ss^<D(4Sfc^a^WB^B£-r * c <t fc«fc y in 

C^2©#ii*')x/\^$itili (a) «t. ffjeig 

4i*{*Ox/N<D±*B&fctty^;bi**xfi (b) iwr 
cm i fc* & 2 0>4M»ifc4 x /wc&jM^froTifte 
% 2 <d4uju*o x/N^wic^a^KB^fctxr^si-r -5 

18 (c) jftESM fc<fctff&2<D^3M*Ox/\(D? 

(d) ii^li^^^fr^x/xCDSJJfi^T'fc^o 

[0 0 2 9] §5#*1 1fcC«(0*«tt. S*m7(Zffi 

S«<0±*ffilc ^ftK^ifrttBfc* ¥5JPi*B L 
TBirlEm2(D^3»i*^x/N^mi»r*XS (a) t. VI 
Cmi ^Scl:l;m2(D^»il:^x/^(0|ga^^St^fc^ 
ntcttSTO. liniBm2 0¥3»<*^x/\(Dl!ilE^3»i|:B^ 
lfflE35i <D^t^Ox/N<7)±*ffi»cBfcy^-fr^xS 

(b) itt&*m*&iRt$±xfitii&& : fin*m*mz 

iS$(£t^X8 (c) ££fl**4iaM*Ox/\<D3*£:&jfc 
-eft** 

[0 0 3 0] 1*3**1 2fCte«(0|g«tt. MUffirnB 

»a)^#i*Ox/N^»jar^»it«iST**oT. tares* 

1 <3D^*f*^x/\A<ISia?^iGD«5A^fi£$Hfc3r^^ 
iftEmi *5cfc^m2<Z)^3Pi*^x/N^tey^-y-* 
B5^1iOEm2(D¥*i*^x/N<D(aiS#-*P-B'*V K£ Lt 

ttito x /N<oiiire*sa?j <a*^*s rc ist$ * 
0iinciea^^»fc^t$^^c 

i*. Bf^<DftS/cctsu>fc-r^n>^^3»i*Ox/\a)» 

[O O 3 1 ] 

h 2 *Lfc 2 #(D¥*i*0 x /NCD-^T ttft&tiimO 
i/n£U te;5£i^V;*fi2rie;«Ox/\£ Lt, y-y^ 

>^—>a>^^y h^^tL^,^a^(a:AW**2ii 
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[0032] @1 l***fife(0^SSlC^^^3Pi*Ox/\l 

[0033] C^l^iAIOOliSOI^iAt 
fey. (1 OO) CI OO) O 

x/\-e&* 0 coso i ^x/m oorcjstNTtt. 

Hi$MIB2ilW$^ lHtBI»2<0-b®frSO I @ 
3A<»«?nrt>i 0 C(DSO I B3 JS<fctf&<t^B2 

Bit::lMtnfi<Mt£*i* f(DSO I BfflOx/\A<3tJ$& 

ffiOx/M fc^tfSO I BfflOx/\(i<t4,fC (1 OO) 
^iAtfc4. s o i B 3 <t SHbE&B 2 <t (&&fdt 

[0034) 3fcfc£«£«Ox/\1 ££tfSO I B3fC|* 

*-4v?*u |ga*tt<i i oxD^riawcy 1 a. 3 

t*Ox/\1 OO-CI*. @1 7fC^Lfc*fc3fe<DSO I Ox 
/N4 0 0<fc(*J*fcy. -/ ^<DttiE£3fc**&«#IOx/\ 
1 tSO I B3£CDraT-4 5 Q -fbLTL^o -Tfc*? 

atSO I S3(D/f f 3 at* <t *i (C|e| C^a^(a< 

i i o^ttfcy, j^o. y ^^^±A<st>fc4 5 

[0035] HI 7^02 1 fC^Lfctt*<OSO ! Ox 
30 /McfclvCI*. tHififl^xA^SO I BfflOx/\£ 

J:tfSO I BfflOx/Ni^Wiy^$^tTt>^COT% ISJC 

«a^fi<i oox:; ^^ft$^tc2ttco^i*:0 
x/\<D-^^3t^«*Ox/Ni:L. ffe?j£^/Wxff* 
^znHsoiJBffl^i/Nat, ^«S«0 

x /\ ^ ^/nv x /\ <t r*»a^(a^ bLA 

x/x^ffls-r^^A^t^ 

[0036] ^ffc. SO I B 3 fC> MOS h7>V^^ 

tr 1 9*<dt/wx. ^^^n^^r/^-Yxra^misi-r 
&mi*x&*:0)tt&mm-rz^ttz& y. mosk^ 

50 B^G|*>f-h£. -^tt^tt^fo 
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[0 0 3 7] }£tz. XKMH^x/xi tSO I fSSt 

£♦££35 ll 1 01 irjtiotSSLT, so l BfflOx 
A(D-»^SOlB3(0^Saii I100) £RiiS$i* 
*C£i<T-£*o CtUCj; U . MOSh7>^TR 

So 

[0 0 3 8] ^SMI^x/M £ SO I »3 t 

e£|5J«-Cfc6 0 

[0 0 3 9] Si IdJSlvCSO I B3*5«fctfBMb 

KB 2 COStt. 3£JII«i«')xAi(DgJ:n^$<« 

S O IB 3 <Dgi<2:**&fc«0 x /\ 1 OgJ: y =fc 1> <t £ 

«pr*i*o x /\«55^«T?^L>fc«)rc. o x /\ffl«apo> 

l$SA^^fc!r^tt^L>o *<Dtz#). «iU*SMART CUT 

^x/\ffltt«Bt»*$nrL^^„ <tor. igaiwrcs 
o l B 3 £>«£tf £HbI£B 2 (OS^X^tfiftOx/N i (D 

[0 0 4 0] 3t?#^««^x/\i:SO I Bffl^x 

/n <t -era t o) £/b t>r u y £ it ? c t /><— 

l\, :*^te<Dfl2SSI::*5lvCtt\ SOlBffl«)iA 

<D±*ffifc^tffi3&<^$tt. ^(DSOIIgffl^iAit 
3£l$S««Ox/McBfiy^t>$*tT^«$^fcSO I ^ 
x/%(Dii^^«lcS-DfcA^ ffefc^ £*NMS«Ox/\ 

♦)?HTM$nf:SOI^iA^ SOIfifflOiA 
fc<fc^3t»S««Ox/\(D^^fcK^KA^^^tL. §* 
^bKIS|±A^y^$ttT^«$^/cSO I ^x/n£J$ 

[004 1] *^Jfi(D^Slr*(*. mtLTSv* 

-rso y * z ntz^mi* o x / % tz o i^x -tE t 

[0 0 4 2] <*Jt<D^S§2>*^j&6<0B@<*. 
fc«^x/\{D±&S50>?*>SO I BfflOiAOt'Jl^ 

EP^tfLT. ffe^:E»J<D^^^l^3K*Ox/N^ 
51-f **,a)T-&<bo ^S««^x/\<oy 
tSOl gffl r ^i/\(D^ l Ji>f-y 3 lsZ>=?v ht(D 
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T*&&<D*mi*Oi:'\Z*-*tolzto#)tz£ZlZ. >r- 

a ^tz^mwo^^mm 

[0 0 4 3] @3tt*Slfifi(D^II^€|^^t^^x/\2 
OO^tHt'fc^ C(D¥i^xA2OOt*!t0 

05Si icfci+^t(sj«. soi^i/Nfifey, 

(1 OO) fi5A<±&Bfi<tfc:* (1 OO) Ox/\T?fc^o 
C(DSO I OiA2 o oicfcivct. ftit(£'>y Zl>£ 
Ifi^b^^ilRflOx/M (D-±^ffirc^b8IB 2 
10 A<f2l££*u BHb&B2(D-tffifcso I B3 1 a*ff£f££ 
titi^* C <D S O I B 3 1 If SHbESB 2 ^r/\* 

^x^ti^x/Nfz^so i mmo x/soiE&mzmit 

B*<fM*£*t. t(DSO I Bffl^x/>A<3t^««Ox 

Aittty^$tifc^ ^-(D-apA^^^^fcc^fc 
1 mso i Bffl^x/Mit^fc d oo) Ox/\-e 

[0 0 4 4] fit, SO I B3 1 fCl*, MOS h^> 

[0045] 3m£fc«^x/\i fc^tfso I »3 1 tz 

tztn^eti. *gS7a{a< i i oxo-^Mzy -y^i a *s 
* 0 fcfcu. **fe<D^f::«>6^P#Ox/NT'li. y 

V^l a fc^tf^'JZO^f— :>3 >37^«y h 3 1 a 0)& 
fi^ ^tt&M^x/M £ s o I B 3 1 <5:(7)Pb1-C1 8 

o° -r^LTt>^„ -tut>*>. 03f-^-r<fc^fc. 

I«*OiAl (D/ 1 atSO I B3 1 (D^"'ix> 
f-V3>77fh3 1at, <t*WC|Sli:*SS73{a< 1 
30 1 0>£jpLTJsy« y 1 a fc^WJlV 

f-V3>777h3 1 aH±^HM:i 8 0 e f^lfc 
«®T*Sfey^^$tLT^3li*^x/\2 OOA^gt^HT 

[0046] fit, £1*£lEfl*x/\1 <Di*ffi(0- 
WSO I 13 1 (7)^ 'J X>^— ->3 >^^-y h^3 1 
alzRarf *<fc^l;:. 3t»ai««^xyM fc^SO I 
B3 1 *<fl&y**33*lTt^*. 
COO 4 7) $t>fC ^i«ftOx/\1 <0±*ffi<0 9 
t , Jl>f-va>777 h»3 1 alCfiaSLfcfiB 
40 U— if— fC<toT r L O T NO. 009J i 

(0R3^LS^#^ttTt>* o CtDcfc^lC-rttJ^ SOI 
B3 1<D (1 OO) ffi(D73iMb^3»i*^x/N^Sfc4t# 

C^LS^cti^ ^^^x/N<0ESq^o 

'Ji>f-V3 l»Z>=yv h3 1 a(c8ttiL*:fiP#£S3=F: 

[0 0 4 8] 3tl*fi««Ox/M G>J VTI at 

SOI131 (J}t'Jl>f-V3>77V h31a^O 
fcfftKA<1 8 0° T^^>0)r% ¥#<*Ox/NC0^SX 
50 H^lcfcivc. a ^T«fc»|^fcttSgT*«3S(D 
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[0049]fcfc. SO I «i£<D¥*t*Ox/MD*^ 
U— tf— fC«*oTS O I B^SfcR^***^*^ it 
is— tf-l::<fc**Dffc(Die*T'SO I B<D*«A<£ £*>f 

fc. SO I Bfcr*(i^<. 3fc*$£««^x/M <D±&® 
©Hso i S3 i (D^ 'Jx>f-va >y^v hUs 

1 afcfSBLfcttttlCTrfctUj:. tf-fCc*:*^^ 

frort. so i m<oMm&±cttte&tf'pt+i\ 
[oo5o] **jfeco^sircfct>rr*. 3t^« 

HOx/MlCli/^^la^fflU SOlB3 1|Ctt 
t'Ji>f-ya>77f h 3 1 a&mmLtztf. 3Cft 
^ffi^x/N 1 fcvf U x ~> 3 >^ ^ h£Ki*T 
so 1 13 i \zj yT&wtHZ. SfctMi. SmSStWO 

x/M fccfctf SO I S3 1 <Dt>T*tf::*,3*- »J X>«r— 

[005 1] fcfc, 0 4(*. tUl>f-V3>77f 
h31a^t/f 1aUl35' fbLt, I^JfetD^ 

si i tz frfrz^mwo x /\ t m&o>tom £ tz -r o 
•> 3 >^^-/ h»3 i arcRaatfcfip^^Ri^Ls^ft 

[0052] <*Jfi(D^Sg3>**Jte(D^©tt. SOI 
«iST*tt^</^U^*jS(D#*i*Ox/N»C^Lrt. * 

[0053] iaU:«J:?l:, (1 OO) Ox/McJSO 
TMOS h^>^X5»(D^V*;u:£rRj£fSa?jta< 1 o 
o>£¥frlcE*-«r*»^ Ox/\£*lc4 5° 

1 3 5° @*££i**f£«t-C(*. «rfc^-x/^^<OBai6fc 
^»^^fc-To C(DCi:l*SOlOiAf:lW«i:<, /* 

[0 0 5 4] fCT\ *»»<D»2$§fCifclvC(*. 3fc#& 
««^x/\^^/^^X^filt«^x/N<t^tey^-fr. ¥ 
/WXftM£«Ox/\<D-tt£^/WXf&#»£ LTfflt> 
ZZtlz&V* fga;fr&A<^<D&®«£Ox/\rt£*B£ 
T*»fc*/^U^x/\£ff2dt-r* 0 

[0 0 5 5] @5l***Jfi<0^S§rc^^)i»i3|«:^x/N3 

OOIi/^-)i/Nt*fc^ *f:(100) 

<t#* d oo) Ox/\-e&£o 

[0056] *5IJtCO»SgrcA^*i»i3»t*:^x/>3 O O 
x/M 1 <D-£.&mz* ^/NVXff^^®3 2 6^fiJc?n 

ts a* * u * ft w * M&m o x / \ t^ftm&m o x / m 
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1 *3£tfT/x^XfJSl««Ox/\te«t*,fC (1 OO) Ox 
/Ntrfc<b 0 2 0. 3 2cmg(0Ox/\(0l|§t% 

3maMR«Ox/\1 1(D5$T2tt«^7 0 0^mI 

f/W^r^i3 2<d&zt i (*«*.i£o. 

[0 0 5 7] ^itfift^i/M lfcJ:(;f/U« 
B3 2ici*^-n-T*t. *gs:*te<i 1 0>©*«t/y 

10 ^1 1 a. 3 2aA<M?tltl^ 0 **fifc0)flS5§fC& 
*=MPi*Oi/\3 OOfCfclvCt* mtfc<DM& 1 IcA^ 
*^3H*^x/M OOiH«, y^TCDttfflt 
«^i/M Uf/U^fi!tl3 2t(0rat'4 5 o -r*> 

x/M 1 (D^ 7f 1 1 a tf/NVXM»3 2C0y 
32at, t4,ICPC^(4<1 10>^Ltfc 

j^O. ,/ -/^|Ejd:a<5lMc4 5° "T^fcttSlT'lfiy 
^t>?ttT^3PI*Ox/\A^^$ttTt>^ 0 

x /\£ ^r/« X*£fi£«0 x /\ <t A<ffc y &t> $ *tr 

[0059] fLt, y ^^B±A<jg:ixfcrtt/i«alT* 
y^*>$*vc^-&o-e* raciea^&< i o oicy ^ 

[006 0] fLt, f/UX^B3 2fC|*. MOS 

*o ^*>. iisitt^Lr. Mosh7>; 

6^S^(i<1 O0> < b^fTtnj:*^ ; Pf^fiJcr*$^ e 
MOS h^>^X2 T R 1 4»fCjp$HfcK^S(* V — X 

[0061] 3t»Sttt«IOx/M UrnVXiK 

«l3 2i(Diat% y«y^^St>IC4 5° -rtLTl>*C 

i o] c^ot^Lt, f/wxr^f!^x/\a)--fip 

/:4fAVxMB3 2^SiS HOO) ^Ras$-I± 
4Ci^t'?4. fit, ^r/NVXfl^BS 2(0i^ffi 

1 O OXDljfatZW-ffUMOS Y=?Zs\>7s5 T R 1 £^ 
50 t;^3li*^1SA<^$HTt^(Dr% 3t**£lS«Ox/\ 
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$^r. mos h7>v^^» t r 1 

te^Lfjiz&z c <t 6<-e£* 0 *(Dtz#). mx&f- hfg 

[0 0 6 2] fcfc. 3tt#*««^x/> 1 1 ir^r/^X^ 
fiKl3 2<t(Dfll)t\ y-y^StMci3 5° 

[oo6 3] ^f-. 0 5fCfcl\T4> J f/WXflme3 2 

<Dgj&<* StMMCMOx/M i<Dg<fcy4>/h£<**£ 

[0064] fcfc. *^0)^©fc^t^4,3t^«« 
OxAtf/W Xfl^lH^x/xiT'PiCga^G^ffilN 

[0065] ^fc, **J|gOfl^alT*tt. ft^Uyt/f 
A^fiR^^^*<*^x/N(0«|^^LfcA^ -f" coffee 

[0066] <^Jfe<0^5l4>**Jfe(DBSgl*. *fife<D 

^al3 ic4^^^*^Ox/\3 o o £»£ir 
i^x/\3 ooli, -tfficDSMART OUTflfe^BLTRAhB* * 

itm-r * c t y wre*«. 
coo 6 7] smart curji^icffltfcaiffi^afeic 

x^»3 2<ds?£t i fcffl^-r^&a) izhss^wb 

[0O68] 2fclc. 0 8 Ic^T f/WX»«I 
3 2 t^-6^(0i*ffi^Ifi«!^x/\1 1<D±i£ 

*LtM. <f*5C<Dt*. 3t*#£««Ox/\l Uf 
[0069] Sfclc. &ffiS£fro-cigS*WeDF£ife 

Hit*-** 0 9 (ZTf.-f J: ^ fClSSrfcKJgD F fCfclvCT 
/UXM«^x/N3 2 0^at^ 0 C(D<t^ T/N 
-f Xff2dt«Ox/\3 2 0<0?*>m3&§£J£<Di§l>Jl «Pt 

[O O 7 O] fit, 01 O0)#SgT'S*«lS£i£*DLT 
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t>-£&§LZ±&Zlt. TAVxr^l3 2(0llE^5l 
6fC^Lfc^##^x/\3 0 0;6<»£*L*o tf*>\ CO) 

[007 1] ELTRAN*^f5fflL/z»ac^fcoi> 

fcELTRAN^^Stffl-r^it^^Bi^-r^o 0 1 1 fc 

if*-r y'iD>OiA9f(Df/WxM«Oi/\ 
10 3 2 UfflSU H F/C 2 H s O HS^tDti^T'^ 

BPS^«t4. fit, ^I'>'j3>iPS0* 
ffi(C^Uzi>J§fc£\D^,W;U&d£JB3 2£CVD (Ch 
emical Vapor Deposit ion) &«c<fc y m VJU 

CO O 7 2] *fc. 01 2fr^-TJ:^fC. -x/NVX^fiJt 
»3 2tfe*»#(D;£«ffi£X|#»R#!Ox/Nl 1<*>± 
*ffifctey^t>-e:^o 01 Itlitey^tl^^B 
Dt'SLtt^o fcJSCKDt^ £&&«tt^x/\1 1 
20 ^fnVX^«Ox/N3 2 1i^ Br^<Dft& 
If4 5* ) t£lt-r^LTlfcy^+?-frT^< 0 

COO 7 3] *fC. 01 3fC^-r<k^fC!7^ — * — ^x 

x/NfC««^4.^^Ct^<^5r/<>rXJ&^«^x/N3 2 

1 ^»ari. 5 tav^m§!Ox/\3 2 i 

3lCiba>TI*ttSra£B^DT^^LTU* 0 
CO 0 7 4] fit, 01 4<Dtt*§T*afcffiS£ifiiEL-C 
^/^X*m»3 2£3fcfc£ttE*Ox/\1 1<t(Dft&y^ 
30 *n±3£gE£-t#^£-fc!\ ^r/^-fx^JHS 2(0affi^W 

tt«06IC^Lfc^3K*Ox:/N3 OOi^b^. 

ifc, C1<D&. f/UX»tl3 2 0)*ai^«14^bti 

C0 0 7 5J ±&<DXote¥mt*^iL'\<DUtt2ilZ& 
*Ll*. ^ffi(D^aS3fC^*i|i3li*:Ox/N3 0 0^^* 

CO 0 7 6] fcJS. 3m&fc«Ox/\1 1 ir-x/^WXf^ 
««^XA3 2 0^:1*3 2 1 ££STJt(Dft 
40 Lttey^tiCttt, tt«Wfc«L<l*fcl\, 

*LTIn*„ SO I Ox/\(D»^C0(5»C|*. 

t-a £«i xtzo x /Nte y ^*>t*ssit &m 1 2 tjccoo 

x/\(flfifiy^;bi*A<fr^*tTl>£ 0 cfcoT. CtL«bttS 

^ai^a t o x y ^-a-^is t jhi*« c <t 

Co 0 7 7] 3Htt<D¥3|{*Ox/\-ei*. 
50 ^t'Ji>f-va>779 h^O(ai5«Sl*±2 
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• UST'feio <feot, x/M i t^rtU 

XMfl^inS 2 0£*rl*3 2 1 £0>|HTe« *S£*tt 

[0078] C10)C<t£%irr*U*. ifcy^b*ttfc 

[0 0 7 9] @1 51*. ttlMOxAl 1 tf/W 
^«iOi/N3 2 0^:(i3 2 1 ^DM"?* SlVDy 
»f11a, 32a$45* fbtttty*W*Ci 

[0 0 8 0] C(DS*fe»E<*. XmMM*xsM 1£ 
HD£» f/WXM«^x/N3 2 0* 
fcl*3 2 1 ©tty ^*>*B»(Ott«a*>**-r K<t Ltffl 
^b^'!7in*VKGD2i:, 4M»#^x/\£i»3l L 
Tftf$^£xTtf>AP££ftiL-Cl^o fcfc. Hi 5 
*5«fctfBl 6tlt fAVXM«^i/\3 2 0$CO 
SJ^tfi^fflLfca^^^LTl^o H1 5fC 

JSlvCtt-r/C'fX&Jftfl'^x/xa 2 0$«»t'|[*U 

[008 1] J^HDICtt, min^x/M 1A* 
«1S$tL^Ga»HL^«$tLTL^>5o fit, D3WH 

1 A^ts^ttfct^fc^-^)/ t/^i 1 aic^m-r^fi® 
P2i*. $mu^x/\i ia>i5£j:y 

[0082] ^i/\^K6D2tt, CDfflHL^ 

COOi/\*VKGD2C(i, f/NVXMffi^i/\3 

2 0£fcf*3 2 1 (0/ ?^3 2 atC^^-r^C^A^pTtg 
^pr»(Ddh«PGD 1 ^8ftltt>ttTt>^o fUt, C<D£i 
0SGD1 i:^^HD(DDaaPHLlC^$^fcei»HL 

afl)filfitAU5' ffl+SlMC"^***^ ^xA*V 

KGD2(*S9:1fi$^'6o 

[OO 8 3] CtDffife&ffilCfctvCl*. gr*\ 
«Ox/M 1 £3m£HD<DK]ffiH LfcKffiL. *-(D 
dSflG D 1 x f\i5^i KG D 2 jCp ^>^th «*i*<<bo 
fit, l7e>APt'f/W^«0iA3 2 0* 
/:li3 2Uffi^U y*^3 2a^fifl!GD1l:il$ 

1+$f79o fit, fla!GD1^i/^VKGD2l: 

4RttL. teU^^tit^HSftl^x/M i*5«fctf-r 
/WX^«Oi/N3 20$ttt32 1^ 17 fcf > A 

prc^ygi^iifrisiyairo 
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[0 0 8 4] fcfc. G3»HL(Dai$DP2tt^S«« 
Ox/M 1 <DJ?£<* 9 IMOT*. £#&*5«^x/N 

1 1 £H»HL L*:£2rf::l*. £f#£1E«*x 
/M 1 te^fc^HD^affi^y t,3FF«ait4. *<Dfc 
*K fi»GDlA^i/N*VKGD2^b$ajLfctt 
fC s fiS&GD 1 (DJSffi^XtNMfifl^x/M 1(D«1£ 
A<JBfta^*H>cfc^lcT*C ;*;f3 2a^ 

(OfiWGD 1 C0^m«®^it*fc«*,OO^r/^X^ 
«^x/\3 2 0$f;tt3 2 1 ^BT^^Ct^t^ 

10 *o 

[0 0 8 5] C (0^*1*0 x/\»ift£*£J?Hvh,[*. D3 
«PHL(0d«»fC^$n/tei*HLa(Dtai5^:. Ox/n 
*V KGD2lc»ltbHt:i!b«PGDl(0Mt^ B?5t 

«fc tf^r/ W XJfcf**! O x /n £gr 5£<Dfc iSLti If-T * L TI6 
y#4>1**C&flt-C&. *jft<7>^3lcANi>^^3j|«:rt? 
x/\jb<»it>*L*. ^te(D«Sagl J3«fctf 2fc*r^& 

^#^x/Nt^«fzLT«t>tb*o 
[OO 86] 

#tt:Ox/sA<ifiy^^$*txL^<Dr% ncMiMir 

MMM«m **tfc 2 *0> x /NCD-^^ 

3tt*«««0^/Ni:U. te:*£^/^*^l£«^x/N£ 

CO 0 8 7] ff#*2lcett<D&9§|Cj:*US. * ifcj: 
30 tF^2<0^3H*^x/N(* < t4,IC (1 OO) ^xAtjfeo 

r. t&A^tt*3*tm±a<£iMc4 5* £fci*i 35° 
£S**&ls«lOx/\£L. -te^r^T/^-rxf^iEttOx/N 

{1 1 Ol fC^oT^MLT. ^r/WXflSfifcftl^x/NCD 

(100] zn&z-ttz^t&vzz. 
[0088] m*sR3tzuwi<Dnmi~&tii** f/wx 

ff$RE«^x/N<D^*ffifCtt. V— X/KU-r>M<D*V 

*;u;*ipjA<*SS;*{a< 1 o oxo^ifijfc^fr^Mos h 

!*S««Ox/N(0»Wn5T*fe*eSffi {1 10) fciti-D 
T^MLfz^^fc. f/NV^^i/\(D«SiB {1 
ooj £ftas£^T. MOSl-7>vXnt^li* 

[0 0 8 9] !f*«4fCE«la)ll^fC < fc4x^ !fc1<D¥ 

si*'} x /so>±&m<» 9^2 x /xcoisa^ 

50 2 <D*3P<*0 x fs<D2Lm<D*ifrZ>!¥-mt*0 x 
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*>-ri\ ifn <D4^ttOx/\<D±*®o?*>tss 
[0090] n*mstzun<Dmmi~*tit£* 

m&O x /\<D«S^fe^^«P t % 2 <D¥3U*^ x /\CDfg 
S*tt£^ffi<!:<Dfc:-f fc6tt<1 8 0° T*fc^(D-C. 
tt^i/NO&SXg^lcfclvC. S&1 <D#3Ptf:^x/\(D 

«s^(a*^^T«fc«ixt-ttSgr*tt»(D^<*Ox 

/\£>r— XftlzitiUhtztZtz^ >r— XJVj&MbRl^ttttA* 

[oo9i] m*izetz&wi<D§emiz£n& % ^mw^ 
i/Miso i Ox/N-e&y, 3tl$^««Ox/N<D±*ffi 

©nSOl ©fflOx/NCD«S^^WcSMSLtc» 
[0092] St^J^fcEf^Sfeipiicj:^!*. 

A<stMrrttfcttsi-e/^u^«a£(Dm 1 *5<fci*f& 2 

^(*^x/\A<tey^;b£;h/Cl^a>T?. £51 JS«fctfm2 
<D^3H*Ox/N(0-^r^^S««^x/\^:L. ttl2r£ 
fAVX^H^i/NiLt, 3tt*«i«Ox/\<h^/< 

[0 0 9 3] a^m8fcBB«tC0*«lfrJ;tt^ Slfci 

tf&2(D^apt*^x/\(i£*,f;: (100) ^x/\T*fco 
t, ISS:frte**5:iM^4 5° £fcte1 3 5° -r^rt>^ 

Ic. $Hifi«^i/\(D^It^5fiIffi (HO) 
raoT^LT, f/NVX^flOi/MDfiSffi {1 

oo) £Riti$-£*c£i<-e£* 0 
ffsrittt^x/NCDi^ffiickt. v-x/Ki/^fxaofv 

*;U^ffi|A<*SS;frtt< 1 OOXOSNIcW.JMOS h 

^«*^x/\(D^gaaffT*&^«s® {i i oi iztg-d 
xmmLtzt^iz % ^/\vx^^«^x/>(o«saa n 

OO) £llKtl$-trC* MOSh7>y^^Wm 
LXW.ftl£tzlZ¥-fjtzaZ> Z 0 ^(Dtzih. m 

[oo9 5] gt#sn otz&tfuD&mtz^M^ m*i& 

[oo9 6] it#mi i izuno&mtz&M^ m*m 
7 tz&Ko^mito x t>n^>o 

[0 0 9 7] 18*^1 2»Cie«t(D^^fC c fc^l^ GDSPtD 
T% 1 1 fc<ti;^ 2 x / N$3ff (Dftgfcltf 
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*^x/\6<ff|t>*L* e 

hi] tzmz^mito jL'\&7jkT±wa 

02] *!!0)fl25g1 IC«S*4^M*Ox/\£^?- SOT 
0T*fc^o 

3] ^JfeO^Sl2fC^^^i*:Ox/\^^-rJiSS 

0 4 ] nmomm 2 tzmz^mito JL'\&m+±.m 

10 0T'fc*. 

05] &t&Of&&3 tZ&Z^mKO *'\*iji+±.m 

0 e ] nt&omm 3 i /\^^-rwfas 

0 7 ] *ffi(0^5l 4 x /NCOStjfe^ 

0 s ] nm<oi&& 4 tzmz^mito x /sajs^ji 

0 9 ] ^Jfeo^al 4 fzfli *%-mWO x /n<0S|3£^ 
20 ©-iS^tBt'fe^c 

01O] *«6<D^3S4f^^^i*:^x/\(0Sli£* 

011] *Jfi<D^Sl4fC^^^*»^x/\(D»^ 
012] ^J|(D^S4f^^^3|i*:^x/N(D»^ 
013] *Jfi(D^Sg4fcfi|^^i*:Ox/N<DSij£^ 

014] *jfe<D^si 4 tzm^mwo x /xcosiife^ 
30 ^(D-xs^^-rs-e^^o 

015] mi&omm 4 fcfc***i*o x /sontt 
& & 1 vc m t > t> h z> 3* ssb £^ ±.m 0 -c -5 o 

1 6 ] »»<DfcMB 4 x 
^^Cfct^Tfflt^^tt*»56SS^■r»f^B0T*fc>6 o 

01 7] tt2fc<D^a»i*^x/N^^-rJtffi0r*&^ o 
01 8] ft*^*<*Ox/\^tBfrffi@T'&4o 
01 9] tt*CD^*i*^x/\<DPoia^^-r0T*fe 



40 



020] vtmo^w* x /Noras^-rsr-fc 



02 1] tt*(D¥*«:Ox/N(Drp1ffl^T,t0t^ 



1 1 X*MK«*x/\ % 2 BMtlge. 3, 31 

SOI®. 32 ^r/WXlf^lifcJg* la, 3 a, 32 
a y^^. 31a t'Jl>f-V3>77*;h, 3 
2 0, 3 2 1 -r/WXMtM^x/V TR1 MOS 
h7>V^, LS R3=£. HD HL D3 

ftS, HLa GD2 Ox/\*V h\ GDI G 

50 85, OF ^S^Ki. PS £*ISI:>';3>B 0 
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